Abstract: IR spectra of Verneuil-grown colourless corundum, rose to deep red ruby, blue, "amethyst"-and "alexan drite"-coloured sapphire show a distinct variability in the region of the OH stretching fundamental. Hydrogen, bonded to oxygen, varies from approximately 1 to 3.5 ppm. Extremely pleochroie and narrow OH bands are centered at 3310, 3230 and 3185 ern-I . The OH dipoles are oriented perpendicular to the c-axis. Assuming vacancies in the cation lattice, OH is coordinated to two Al atoms forming "groups" of face-sharing AI 2 (OH)Og-double octahedra.
Introduction
Corundum, a-AI 2 0 J has been subject of extensive experimental examination as weil as of theoretical and practical considerations. The knowledge of the high-pressure and temperature properties have a definite geophysical interest in view of the elucidation of the chemistry and mineralogy of the Earth's mantle (Au & Hazen, 1985; Cynn et al., 1990; Richet et al., 1988) . From a practical point of view Cr J +-doped corundum is extremely important; ruby is widely used in laser techniques and as a high-pressure gauge in diamond anvil cells (Mao et al., 1986) . The luminous red colour produces a gemstone rivaling diamond in status. The blue colour of sapphire is due to the presence of small amounts of Fe 2 + and Ti4+. When V J + is added to sapphire, the resulting absorption spec trum is very similar to that of alexandrite but with a less intense grey-green to purpie colour change, yielding "alexandrite-coloured synthetic sap phire" (cf. Rossman, 1988a). Doped corundum revealing many colours and hues is easily synthe sized by the Verneuil flame fusion technique, using an inverted oxygen-hydrogen torch (Schmetzer, 1986) . Curiously enough, trace hydrogen is incor porated in the crystal structure ofVerneuil-grown corundum.
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It is important to note that low concentrations of hydrogen can influence the physical and chem ical properties of the host mineral to an extent far out of proportion to its low concentration. These properties include mechanical strength, structural ordering and disordering, rate of diffusion con trolled processes and optical properties in re sponse to external ionizing radiation (cf Ross man, 1990).
SampIe description and experimental
IR spectroscopy provides an extremely sensitive method for detecting trace hydrogen bonded to oxygen in the structure of nominally anhydrous mineral phases (Beran, 1990; Rossman, 1988 b) . The principal objective of this paper is to charac terize the absorption properties of Verneuil grown corundum, ruby and sapphire in the OH stretching frequency region with regard to practi cal aspects in gemmology and to give a model for the hydrogen incorporation in the close-packed structure of corundum.
A suite of synthetic Verneuil-grown crystal fragments was provided by Hrand Djevahirdjian, Monthey, Switzerland. The suite listed in Ta ble 1 consists of colourless corundum, rose-red to deep 0935-1221/91/0003-0971 $ 1.25
